SPONTANEOUS tumours of the suprarenal cortex are rare in rodents. Adenomata were found in 3 out of 31,868 rats of various strains; the tumours appeared at 16 months or later; no transplantation was tried and no data about the functional condition of the 3 tumours are available (Curtis, Bullock and Dunning, 1931) . Cortical adenomata in rats have been described also by Ratcliffe (1940) , Heiman (1944) and Guerin (1954) . Four animals with carcinoma of the cortex have been observed among 42 female rats of the Osborne-Mendel strain of rats fed a carcinogenic agent; this carcinoma was functional and transplantable (Mulay and Eyestone, 1955) . A carcinoma was found in an aged non-castrated female mouse; the tumour was non-functional and there were no metastases (Dalton, Edwards and Andervont, 1943) . Both adenomata and malignant tumours of the cortex were discovered in mice of the NH strain aged more than one year; in only one case with adenoma there was estrogenic action (Kirschbaum, Frantz and Williams, 1946; Frantz, Kirschbaum and Casas, 1947) .
On the other hand tumours of the suprarenal cortex have been elicited by castration in the dog (Feodosiev, 1906) , guinea-pig (Spiegel, 1939) , mice (Fekete, Woolley and Little, 1941; Woolley, 1950 Woolley, , 1954 Gardner, 1941; Smith, 1945) , rats (Houssay et al., 1951-54) and hamsters (Keyes, 1949; Woolley, 1953) . The work of the Woolley group in mice and of the Houssay group in rats deserves special mention.
In the present paper a spontaneous metastasizing and transplantable tumour of the suprarenal cortex which was found in a non-castrated female rat of the A x C strain will be described. The tumour, which was studied in four transplant generations, produced corticoids but no gonadal steroids. As far as we know no similar growth has been described in rats.
The Primary Tumour The animals used in this study belonged to the A x C strain secured in December 1949 from the laboratory of Dr. Albert Segaloff, Alton Ochsner Medical Foundation, Tulane University, New Orleans. The rats were maintained on a diet of skimmed milk and whole grains (wheat and corn).
The primary tumour was found in July 1953 in a breeding female aged 550 days (Iglesias, 1954) . There were no more litters in the first half of 1953; the animal attracted attention by pronounced loss of hair and emaciation; body weight at death was 114 g.
Necropsy was made about 12 hours after death. The left suprarenal was replaced by a tumour of 20 x 16 X 15 mm. (Fig. 1) , of irregular surface but of a colour similar to that of the normal suprarenal, with some grey zones. On section the tumour showed the same colour as the surface. Vascularization was abundant; there were no large necrotic zones. The consistency of the tumour was seemingly less than that of the normal suprarenal. The tumour did not adhere to any abdominal organ. The right suprarenal weighed only 9 mg., i.e. half of a normal right suprarenal in animals of the same age (in Table 8 , Iglesias and Mardones, 1956) . Nodules similar to the tumours were found in the spleen (Fig. 1) and liver the right lobe of which was almost totally replaced by tumoural masses.
Histology.-The tumour contained what seemed to be exclusively elements of the suprarenal cortex. There were two types of cells: large and clear cells arranged in nodules near the surface (Fig. 2a) or in the interior (Fig. 2b, 3) ; and small cells with scanty protoplasm and more dense nuclei. The tumoural nodules apparently compress the glomerulosa. The two types of cells probably originated from the fasciculata. Small necrotic zones were present at some places. The medulla was of an irregular shape seemingly due to compression by tumoural masses.
The nodules in the spleen, liver and also the lung consisted of cells intermediate between the large and small cells described above. The greater part of the liver was degenerate.
The tiny right suprarenal was atrophic. The three layers of the greatly reduced cortex could scarcely be recognized. The cells were exclusively of the small type. A nodule was present in the right suprarenal, probably a metastasis.
Results of Transplantation A suspension of one part of tumour in 2 parts of saline was injected subcutaneously (dorsally, shoulder region) into 3 females, and intra-abdominally into 6 females, each animal receiving 0-2 c.c. There was no visible tumoural growth during more than 7 months. One animal died 219 days after intra-abdominal inoculation; a subcutaneous tumour continuing into the subjacent muscle was found at the site of inoculation. The whole abdominal cavity was full of tumours whose size varied between 2 and 20 mm. in diameter, besides many more tiny nodules (Fig. 4) . In colour they were similar to the primary tumour. There was no liquid in the abdominal cavity. The weights of the suprarenals were 13 and 19 mg., i.e. somewhat less than in normal animals of the same age. The weight of the hypophysis was normal (8 mg.). The thymus was atrophic. The remaining 5 animals (Table I) which had been inoculated intra-abdominally died in the course of the next 24 days; tumours were found in all of them. In the course of the next 2 months tumours were found also in all the 3 animals with subcutaneous inoculation.
With the material taken several hours after death from the first animal, which died at 219 days, 16 animals were inoculated. Of these, 12 developed tumours; again with a latent period of about 8 months. The tumour took with fresh material invariably in both sexes in 100 per cent of the animals inoculated.
With fresh material from animals of the same or subsequent tumour generations the latent period dropped from the minimum of 8 months to a minimum of 2 months (Table I ; compare E and F to A and C). A considerable decrease in the latent period in the course of subsequent generations of a transplantable cortical tumour has previously been observed in mice (Dalton, Edwards and Andervont, 1943) . In our work the latent period, with fresh material of the second generation, was much shorter than with material from a tumour of the same generation but taken several hours after death. One may argue that with the latter the latent period was prolonged due to a smaller number of surviving tumour cells being present in the inoculated material. With intramuscular inoculation the latent period was somewhat longer than with subcutaneous inoculation (Table I ; compare E andI).
The transplanted tumour may reach a considerable size with a weight of 90 g. Histologically the tumour was throughout all the subsequent 4 generations very similar to the primary tumour though the size of the cells was seemingly greater than in the primary growth. There was no difference between the tumours growing in the abdominal cavity or subcutaneously.
There were, however, remarkable differences between the 2 sexes (TableII). A difference in behaviour according to sex has been found also in mice, the tumour growing more rapidly in males than in females (Dalton, Edwards and Andervont, 1943)-just contra-ry to our tumour in the rat.
Metastases
Metastases occurred with subcutaneous inoculation in more than a third of the females and in more than half of the males (Table V) . Indeed, frequency of metastases was not always so high (Iglesias and Mardones, 1958) . A third of the metastases were in the lung, another third in the liver, and in the remaining third metastases were simultaneously present in lung (Fig. 7, 5 ) and liver (Fig. 8) or in lung or liver and spleen. It is remarkable that metastases were never found in the kidney, whereas with the ovarian tumour of the same strain metastases were present only in lung and kidney (Iglesias and Mardones, 1956) . In general the number of metastatic nodules is enormous, their size varying from 1 to 20 mm. in diameter. The liver (Fig. 8 ) and especially the lung (Fig.  7 ) may be almost totally replaced by these metastatic nodules, and one is rather astonished to see the animals surviving so long. Metastases appear late, as with the transplantable ovarian tumour of the same strain (Iglesias and Mardones, 1956) .
In experiments with subcutaneous inoculation metastases were found frequently also in the suprarenal cortex (Fig. 10) . The individual metastatic nodules in the suprarenal are in general very small; but thanks to their number the size of the suprarenal may be greatly increased. The greatest size of a nodule in the suprarenal cortex was of about 3-5 mm. The size of the suprarenal with metastases varies greatly; we found a suprarenal of 4 mg. only containing 3 nodules, and another of 61 mg. containing 5 metastatic nodules (Fig. 10) .
The comparative occurrence of metastases with the transplantable suprarenal tumour and the ovarian tumour of the same strain is of interest. Frequency varied with the site of inoculation: with the suprarenal tumour the frequency of metastases after subcutaneous inoculation was 7 to 10 times that after intraabdominal or intramuscular inoculation; with the ovarian tumour the frequency was considerably greater with intramuscular than with subcutaneous inoculation (Table 5 in Iglesias and Mardones, 1956 ). Thus notwithstanding the existing differences, it is a fact that both with the transplantable ovarian and suprarenal tumours the presence or absence of metastases is not determined solely by the genetical condition of the tumour cell but also by the immediate environment in which the tumour cell is located.
The Functional Condition of the Suprarenal Tumour Evidence as to the functional condition of our suprarenal tumour can best be summarized in the following scheme:
I. The suprarenal tumour produces corticoids: 1. Progressive atrophy of the adrenals (Table III) . 2. Survival of adrenalectomized animals (Table IV) . 3. Toxic actions probably due to an excess of cortisone (loss of hair) and mineralocorticoids (oedema). 4. Toxic actions probably due to an interference with the gonadotrophic activity of the hypophysis: atrophy of the gonads (Table V) .
IL. The suprarenal tumour does not produce oestrogens and androgens:
1. The uterus remains undeveloped in castrated females.
2. The seminal vesicles remain undeveloped in castrated males.
We have already mentioned atrophy of the suprarenals in animals with the suprarenal tumour. The longer the animals survive, the smaller are the adrenals (Table III; Fig. 9 ), unless they increase due to metastases. In animals surviving only 88 days the weight of both adrenals may be as much as 42 mg., and the total weight of the adrenals may decrease to as little as 5 or 9 mg. in animals surviving 199 to 262 days. 238 .
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Notwithstanding all the variations as evidenced by Table III , the results are impressive. The only explanations one can offer here are: that the suprarenal tumour produces corticoids which control the hypophysis in such a way that delivery of corticotrophin is diminished; or that the suprarenal tumour attracts all the corticotrophin available. The first is the more probable. VTol. XTI, NO. 1.
4.j FUNCTIONAL TUTMOUR OF ADRENAL CORTEX
Even more convincing as to production of corticoids is the fact that animals with the suprarenal tumour survive adrenalectomy (Table IV) . In none of the surviving animals were accessory suprarenals found. (Greep and Deane, 1947) this corticoid being supplied by the tumour. (orticoids were produced by the tumnour seemingly in excess; most of our aniimals with suprarenal tumours showed loss of hair probably due to an excess of cortisone. In various animals the abdominal wall and the extremities were oedematous possibly due to an excess of mineralocorticoids.
There was also an atrophy of the sex glands, both in males and females (Table  V) . It seems reasonable to suppose that with an excess of corticoids the output of hypophvseal gonadotrophins is upset in the same way as is the output of corticotrophin. by the comparative condition of the uterus and of the seminal vesicles in intact and castrated animals with suprarenal tumours (see last column of Table V of Iglesias and Mardones, 1958) . Though there might be some production of oestrogen or androgen by the tumour, the quantities produced were certainly not sufficient to maintain the weight of uteri and seminal vesicles at a normal level.
Our work with this tumour is still going on; at the moment the tumour is growing in the ninth transplant generation. We maintain several lines of the tumour. Some of these lines are probably not functional weight and aspect of the adrenals remaining normal notwithstanding the presence of the tumour.
SUMMARY
A tumour of the suprarenal cortex was found in an aged female rat of the A x C strain which had served for breeding. There were metastases in the lung, liver and spleen.
The tumour was transplantable, taking in 100 per cent of females or males, intact or castrated.
Frequency of metastases in the lung, liver, spleen, and the suprarenal was, with subcutaneous inoculation, 30 to 50 per cent; frequency was much smaller with intramuscular or intra-abdominal inoculation.
The primary tumour and also the tumours growing after transplantation produced corticoids as evidenced by the atrophy of the suprarenals and by the long survival of adrenalectomized bearers of the transplanted tumour.
The tumour does not produce oestrogen or androgen in quantities which would be sufficient to maintain the weight of the uterus and seminal vesicles at a normal level.
